Section ofOtology 501 embryonic tissues are apt to imagine that at any one time the embryo is teeming with cells in a state of active division. If one looks at a series of slides of a developing embryo, only rarely does one see a cell in metaphase. The explanation lies in the fact that, complicated as the human faetus at birth appears to be, it nevertheless contains a number of cells, approximately fifteen million million, which could be produced by only seventeen divisions from the zygote, assuming division of every member of each generation of daughter cells. This does not, in fact, take place and division proceeds at an unequal rate as between tissues. Metaphase, however, only occupies about fortyfive minutes, so that one can rarely expect to encounter cells at this phase in the embryonic tissues. Since the relative vulnerability of two organs to a teratogen may reverse itself within a period of twenty-four hours, a teratogen could thus produce its effect by interfering with a small number of cells over a short period of time.
embryonic tissues are apt to imagine that at any one time the embryo is teeming with cells in a state of active division. If one looks at a series of slides of a developing embryo, only rarely does one see a cell in metaphase. The explanation lies in the fact that, complicated as the human faetus at birth appears to be, it nevertheless contains a number of cells, approximately fifteen million million, which could be produced by only seventeen divisions from the zygote, assuming division of every member of each generation of daughter cells. This does not, in fact, take place and division proceeds at an unequal rate as between tissues. Metaphase, however, only occupies about fortyfive minutes, so that one can rarely expect to encounter cells at this phase in the embryonic tissues. Since the relative vulnerability of two organs to a teratogen may reverse itself within a period of twenty-four hours, a teratogen could thus produce its effect by interfering with a small number of cells over a short period of time.
Future Research
To elucidate the mechanism of action of thalidomide and to make it possible to know whether a new drug is likely to produce malformations in the human there are a number of very simple pieces of information we require, such as the normal incidence of malformations in the human population and in colonies of laboratory animals. This information would enable us to select for study an animal whose malformation rate closely corresponded to that of the human. We need prospective studies of as many human pregnancies as possible. If these studies had been in full swing at the time of the thalidomide disaster, not only might the number of thalidomide-induced malformations have been greatly reduced but also a great deal might have been learnt which would have been extremely valuable in determining why human malformations occur under normal circumstances. As I have indicated, we need fundamental experimental research by workers in a wide variety of disciplines studying the effects of teratogens on inter alia DNA-based RNA synthesis, distribution and activity of intra- Electrophysiological studies of the cristoe and maculke of the fish labyrinth have-yielded exhaustive qualitative and quantitative information on the mode of response of the hair cells which make up these sensory epithelia. Little is known, however, about details of the process of transduction of the mechanical deformation of the sensory hair processes into the pulse-coded signal ascending the myelinated fibres of the sensory nerve. Our ignorance in this field is partly due to the difficulties encountered in attempts to penetrate the hair cells themselves with micro-electrodes. Ultrastructural features may therefore at present furnish the only useful clues. The results of a complete survey of the topographic arrangement and morphology of the hair cells of the elasmobranch Raja clavata were reported and discussed with reference to their function as mechano-electric transducers. It was claimed that these considerations were immediately applicable to human vestibular physiology. 
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DISCUSSION
Professor F C Ormerod (London) said that he would like to answer, as far as he could, Professor Lowenstein's question about the relation of the cochlear hair processes to the tectorial membrane. It seemed to be generally accepted that the hair processes of the sensory cells of the crista and macula in the vestibule penetrated the cupula and the otolith membrane. In the cochlea the hair processes of the sensory cells of the organ of Corti had, for many years, been described by Retzius, by Held, by Shambaugh and others and more recently by Borghesan, all using the light microscope, as projecting into channels in the mass of the tectorial membrane. Some three years ago Professor Ormerod had, with Professor G Dohlman, considered a possible explanation of the method of transduction of physical energy into acoustic electric impulses, in which bending of the long molecules of the mucopolysaccharides was thought to play an integral part. This explanation required that the hair processes did actually enter into spaces in the tectorial membrane and enquiries were made of Engstr6m, of Wersall, of Jurato and of Perlman, all of whom had made and examined by electron microscopy many preparations of the organ of Corti in a variety of animals, if they had evidence that this took place. They were all quite definite that they had not seen in any cochlea such a relation between the hair cells and the membrane. They described the tips of the hair processes as being in contact with the surface of the tectorial membrane but were not able to say that they were in any way attached. This information effectively ruled out the tentative explanation of acoustic transduction but it might possibly answer Professor Lowenstein's question.
Professor Ormerod asked Professor Lowenstein if it were possible that the stereocilia had some function other than that of support or buttress to the kinocilium, as their roots appeared to extend to the deepest part of the cuticular plate and might even penetrate it. The method of transduction of mechanical energy into electric impulse at the level of the cochlear end-organor for that matter in the vestibulewas still unknown. Some three years ago von BMkesy had demonstrated that the output of electric energy into the acoustic nerve fibres was five times as great as the amount of mechanical energy reaching the cochlea from outside. This implied that there was some biologic or metabolic process involved, as no mechano-electric explanation of this phenomenon would suffice. Professor Ormerod had noted with interest the striated structure which Professor Lowenstein had demonstrated and which was described as an organelle. It appeared to lead from the under surface of the cuticular plate for some considerable distance into the body of the cell and he wondered if it could be, in any way, concerned in the augmentation of energy which took place somewhere about this level, and might therefore play an important part in the transduction of mechano-acoustic energy into neuro-electric phenomena.
Professor I Friedmann (London), commenting on the fascinating demonstration, said that stereo-,cilia were stiff and somewhat brittle structures with more or less long rootlets. He thought that ;they had a role in transducting the mechanical impulses from the tectorial membrane via the tcuticle to the organelles of the sensory cell. , As regards the kinocilium, he had observed and described rudimentary kinocilia in tissue cultures of the chick embryo otocyst (Friedmann 1963) .
He was extremely interested in the striated filaments discovered by Professor Lowenstein and he referred to his own observations of both laminated inclusions and broad-banded filamentous structures (? long-spaced collagen) of similar periodicity in the vestibular neuro-epithelium of the macula of the human utricle in specimens obtained by Sir Terence Cawthorne from patients on whom he had performed membranous labyrinthectomyfor Meniere's disease (Friedmann et al. 1965a,b) . These observations had recently been confirmed by Hilding & House (1964) .
Similar fusiform structures had also been described in neurinomas of the VIII nerve by Luse (1960) and Raimondi et al. (1962) , and were of great interest to the pathologist.
Professor Lowenstein, in reply, thanked Professor Ormerod for giving most useful information on the relationships between membrana tectoria and sensory hairs. So far as the striated organelle was concerned, Professor Ormerod quite appropriately commented on the fact that it was continuous with the cuticular plate and consequently related to the stereocilia rather than to the kinocilium whose root lay outside the cuticular plate. This fact must be taken into account when the possible role in mechano-electric transduction both of the organelle and of the stereociliawas considered.
In answer to Professor Friedmann's comments on the striated organelle, it was imperativein view of the occurrence of other intracellular striated structuresto pay close attention to their periodicity in any comparison. The periodicity of this organelle ranged from 120 to 190 pm with an average repeat of 130 pm. The organelle shown occurred in cells of the labyrinth of the ammocmte larva of the lamprey, but there was evidence that it persisted in the adult.
Mr A T kin (Liverpool) read a paper entitled The Pelycosaur, the Whale and the Golden Mole, which will be published in the Journal of Laryngology.
